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U.S. NAVY REGIONAL CLIMATIC STUDY OF THE CENTRAL [SST ASIAN 
COAST AND ASSOCIATED WATERS 


The U.S. Navy Regional Climatic Study of the Central East Asian Coast and Associated 
Waters was prepared by the Officer in Charge, Naval Oceanography Command Detachment, 
Asheville, North Carolina, under authority of Commander, Naval Oceanography Command. The 
work was performed at the National Climatic Data Center (NCDC). A number of the charts 
utilized in this study were obtained from a joint project between NCDC and the State 
Meteorological Administration, Peoples Republic of China, through the assistance of two 
visiting scientists, Mr. Yan Jan Yue and Mr. Xie Qinghua. Mr. J. D. Elms of NCDC was 
project leader and was supported by many members of the NCDC staff. Specific 
acknowledgement is made to Messrs. C. N. Williams, Jr., R. G. Baldwin, and Ms. P. L. 
Franks for data processing and digital graphics; Mr. C. W. Thomason for quality control 
of data analysis; Messrs. M. G. Burgin, S. J. Miller, and D. A. McKittrick for their 
drafting skills; and Mr. M. J. Changery for technical review. 


Geographical and Data Coverage 


~ *This marine study covers the region off the Pacific Coast of Asia from the equator to 


45°N and from 105°E to 140°E, encompassing the South China Sea, Philippine Sea, East 
China Sea, Yellow Sea, and the southern portion of the Sea of Japan. The data came 
mostly from the observations collected by ships of opportunity of many different nations. 
Figure 1 outlines the summary area and provides some general bathymetry information., 


Surface marine observation statistics are presented on monthly charts in the form of 
graphs, tables, and isopleth maps. The marine data were summarized and machine plotted 
by one-degree quadrangle for the isopleth analyses. The graphs and tables for the marine 
areas are also presented by one-degree quadrangle for visibility, wave heights, wind 
roses, and ocean currents. The geographical area for the roses and tables are divided 
into four regions, as outlined in Figure 1, and covers a smaller total area than the 
isopleth charts in order to ensure clarity. These roses and tables represent the 
objective compilation of available ship data; the data were not adjusted for suspected 
biases (low observation count, heavy weighting of observations during relatively short 
time intervals, biases in coding, etc.), and differences may be found when comparing the 
graphical data with isopleth analyses. The total number of observations for a given one 
degree quadrangle should always be considered when interpreting the data as there may be 
an insufficient number to permit representative statistics. 


Approximately six and one-half million surface marine observations were used in computing 
the statistics. These data were collected by ships of various registry traveling in the 
area. Many of the ship’s observations are presently transmitted over the Global 
Telecommunication System, captured and archived. However, many are digitized from ship 
log forms by various participating members of the World Meteorological Organization, and 
exchanged under international agreement among the various maritime nations of the world. 
Data for this study date from 1854 to 1987. Most of the observations have been collected 
in the past 40 years which is significant because recent observations contain more 
elements than pre-1948 reports. The density of observations is greatest along major 
shipping routes which, in this area, connect all the major ports of th> region through the 
shipping corridors of the South China Sea, East China Sea, and Yellow Sea. 


The mean sea current charts were derived from available ship’s “set and drift" 
measurements that had been forwarded to the Naval Oceanographic Office from ships of 
various registry. The data were summarized to give the primary and secondary current 
directions and mean speeds. 


Physical Features 


The study area covers the entire coastline of China, the Korean Peninsula, the islands of 
Taiwan, Hainan, and the Philippines plus large portions of the coastal regions of 
southern Japan, Vietnam, some northern sections of the Greater Sunda Islands, and many 
smaller adjacent islands. The topography, large latitudinal extent, and differential 
heating between the oceans and the Asian continent are three major factors affecting the 
climate within the study area. The predominantly east-west oriented mountain ranges of 
Asia affect the regional climate to a significant degree. They act as a barrier to the 
cold air from the north even though they do not extend fully across the lowlands to the 
sea. It is along the lee side of these ranges that wave disturbances often form on a 
quasi-stationary front bringing some rain to the region during the dry season (winter and 
fall). Some authors consider the Chinling Hills as the division between the temperate 
zone to the north and the subtropical climate to the south. In fact, the mean wintertime 
isotherms on the continent parallel the ranges running east to west from the Mekong Delta 
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FIGURE 1. BATHYMETRY AND GEOGRAPHICAL COVERAGE OF 
AREAS 1-4 (TABLES AND ROSES) 


to southern Siberia except in the highlands of Vietnam and the Sikhote Alin Mountain 
range along the Sea of Japan. Islands are much more affected by their own individual 
topography, latitudinal range, and influence of the Kuroshio Current. 


Precipitation patterns are greatly influenced by the monsoon season which results 
directly from differential heating and the predominance of the Siberian High (northeast 
monsoon - dry season) and the southwest Asian Low (southwest monsoon - wet season). 
Reference Figure 2 for the mean sea-level pressure charts for January and July to see the 
significant difference in the seasonal patterns. Most all regions within the study area 
are affected by tropical cyclones, often with highly destructive results. 
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FIGURE 2. MEAN SEA-LEVEL PRESSURE (JANUARY AND JULY) 


The topography, ocean currents, and locations of islands, straits, seas, and bays all 
impact the climate. Surface winds passing through the various straits, such as the 
Formosa Strait, are funneled and often strengthened by this effect. 


Most of the islands in the study area (Japan, Taiwan, Philippines, and Celebres) fall on a 
major fault line of seismic activity and are volcanic in nature resulting in very 
mountainous terrain. The highest island peak is found on Taiwan at 13,113 feet (Mt. 
Hsinkao). Most rivers found on the islands are short and none are very suitable for 
navigation. The coast lines along this volcanic chain of islands are mostly irregular 
and provide many bays and excellent harbors. Much of the volcanic soil is rich and 
suitable for raising a wide variety of farm products. 


On the portion of the Asian continent within the study area, there are five major 
peninsulas. The farthest east is the Korean Peninsula, a mountainous ridge with few 
large rivers, none of which are suitable for navigation except by small craft. The best 
harbors on the west coast are somewhat impaired by the large rise and fall of the tide. 
The Guif of Po Hai, off the Yellow Sea, is formed by two of the peninsulas; the Liaotung 
on the north and the Shantung on the south. Farther south, the Luichow Peninsula, the 
smallest of the group, stretches toward the island of Hainan, separated by the narrow 
Hainan Strait (15 miles wide). The largest peninsula, the Indochina Peninsula, is made up 
of Vietnam, Laos, Cambodia, and Thailand. 


Vast plains, made up of the Manchurian Plain and North China Plain, extend from 
northeastern China just east of Mongolia to the Tapieh Mountains located north of the 
Yangtze River. There are also three great commercial rivers in China, all basically 
flowing from west to east. The Yellow River in the north is nearly 3,000 miles long, 
originating in the Tibetan highlands and emptying into the Guif of Po Hai. The principal 
river of the three is the Yangtze, located in central Chita, flowing nearly 3,500 miles 
from Tibet to the East China Sea near Shanghai. In the south, the major waterway is the 
Hsi River which flows some 1,200 miles before reaching the South China Sea near Macao and 
Hong Kong. China is rich in mountains, large plateaus, deserts, gulfs, bays, coastal 
islands, and fine harbors. 


The northern Indochina Peninsula is mostly mountainous while in the south the Mekong 
Delta forms a large basin. A large, 87-mile long lake, Tonle Sap, located in central 
Cambodia, receives flood waters from the Mekong River, which meanders some 2,600 miles 
from its source in Tibet to the South China Sea. The Mekong Delta is mostly jungle but in 
the wide delta region, there is a fertile rice producing area. Figure 3 presents a 
generalized topographic view of the study area showing the great contrast across the large 
latitudinal extent. 
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FIGURE 3. TOPOGRAPHIC CHART 
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Climate: 


The climate of the study area is affected more by the summer and winter monsoon than any 
other factor. This seasonal shift in the wind direction is a direct result of the 
differential heating between the land and ocean. As the land begins to cool during 
autumn, the Siberian High begins to re-establish itself as the predominant pressure 
feature causing northerly winds to prevail over the region. This winter monsoon, lasting 
generally from October through March, is the stronger of the two in that it is more stable 
and maintains stronger winds. Superimposed upon these major features (the summer or 
winter monsoon) are the transitory depressions (including Tropical Cyclones) and 
anticyclones which modify the prevailing weather pattern on a near time and local scale. 
Transition from the summer monsoon to that of winter is reflected by the shift in the 
precipitation pattern that takes place during September and October. By November, most of 
the interior of the Asian Continent is receiving less than 2 inches of monthly 
precipitation on average. Significantly higher values are found along the east coast of 
Vietnam, the eastern Philippines, and west coast of Japan since they are exposed to the 
prevailing northerly winds and a good moisture source. By March ail of the Indochina 
Peninsula is well into the dry season with the monthly averages generally ranging between 
1 to 2 inches. Amounts increase over southeastern China to 6 to 8 inches and Japan, 
except for the northern islands, averages 4 to 8 inches. The Philippines remain dry on 
the west coast and wet in the east. During April and May, the establishmont of the 
precipitation pattern associated with the developing southwest monsoon is apparent. 
Higher monthly precipitation values appear for most regions except for the desert interior 
of China. By June, monthly precipitation averages are approximately 30 inches on the 
southwest coast of the Indochina Peninsula and generally range from 4 to 16 inches for all 
other regions, except for those bordering the Guif of Po Hai and the east coast of 
Vietnam, where monthly averages are 2 to 3 inches. However, across the North China Plain 
and inner Mongolia, amounts average 1 inch or less and even drier conditions are found 
farther west in Mongolia and Sinkiang. This pattern continues until the transition back 
to the winter monsoon takes place in September and October. 


Tropical cyclones are a major influence within the region greatly affecting the entire 
marine area except for the Gulf of Po Hai and those regions near the equator. Figure 4 
shows the average number of tropical cyclones per 5 degree square per year. Although a 
significant tropical cyclone can occur in any month, the main season runs from April 
through December with the greatest chance for a storm crossing the northern Philippines. 
Figure 5 illustrates the preferred movement of the storms as it presents the historical 12 
hourly movement of tropical cyclone centers with winds estimated at 34 knots or greater. 
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FIGURE 4. AVERAGE NUMBER OF TROPICAL CYCLONES PER 5° SQUARE 
PER YEAR 
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FIGURE 5. ANNUAL 12 HOURLY MOVEMENTS OF TROPICAL CYCLONE 
CENTERS WITH TROPICAL STORM INTENSITY OR GREATER 


The average annual temperature and precipitation cycles for 15 stations across the study 
area are shown in Figure 6. While those in the tropics have a relatively small] annual 
temperature range, those in the higher latitudes show it to be significantly large. In 
general, the tropical stations’ meap daily range ( 5 to 8°F) is greater than their mean 
monthly range for the year (5 to 6°F). For those stations above 30°N, the mean daily 
range is on the order of 10 to 15°F while the annual range of mean monthly temperatures is 
40°F to 60°F. 


Most of the stations selected for Figure 6 receive a greater portion of their 
precipitation during the southwest monsoon. However, one station shows a fairly even 
monthly distribution with a slight bias towards the winter monsoon, a second shows a 
strong northeast monsoon influence and a third receives a significant portion of its 
annual precipitation during October and November, a period corresponding closely to the 
monsoon transition. 


The Kuroshio Current has an important affect on the climate of the region throughout the 
year. It is a warm current extending from the north equatorial current and influences the 
climate much the same as the Gulf Stream does in the Atlantic Ocean, although the sea 
surface temperature discontinuity is not as great for the Kuroshio Current. During the 
summer monsoon, most of the flow is from south to north with the Kuroshio flowing east of 
Taiwan and Japan and the Tsushima Current flowing through the Formosa Strait and west of 
Japan. Sea surface temperatures are relatively warm all along the Asian coast ranging 
from 70°F to 80°F. With the strong northerly winds of the winter monsoon, the Tsushima 
Current weakens considerably and only appears north of the Korean Strait. South of the 
Korean Strait it is replaced by a southbound cold current with sea surface temperatures 
dropping rapidly after the shift. By mid-winter sea surface temperatures are near 
freezing in the Gulf of Po Hai and in the northern Sea of Japan with some ice forming near 
shore in these areas. Sea temperatures, although lower than during summer, still reach 
ES ae and 70°F range south of the Formosa Strait and east of the Ryukyu Islands south 
0 °N. 
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FIGURE 6. MEAN MONTHLY VALUES OF AIR TEMPERATURE AND PRECIPITATION 
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Marine Climatological Elements 
Precipitation 


Of the elements recorded in the marine data base, precipitation is the one most subject to 
error in both the way it is observed and the way it is interpreted. For example, it is 
often inferred in the literature that ships often try to avoid foul weather and thereby 
bias the data towards fair weather with fewer precipitation observations. Elms (1986) 
compared the Volunteer Observing Ship (VOS) observations to other sources of data such as 
Ocean Station Vessels (OSV) and buoys, finding little evidence that 'fair weather bias" is 
a serious problem for most applications of marine climatic data. With the introduction in 
1982 of a present weather indicator ('x) to the International Ship Synoptic Code FM13-VII, 
users have to be careful not to bias the data, especially that from between January 1982 
and March 1985 when the indicator was inadvertently left out of the international data 
exchange format. 


Assessing oceanic precipitation is always a major problem because transit ships are 
unable to take quantitative measurements. A number of studies have been conducted in an 
effort to predict precipitaticn amounts, or rates of fall based on estimates derived from 
the use of present weather observations from ships of opportunity (Gorock, et al., 1984) 
and readings from satellites (Rao, et al., 1976). For the monthly presentations of 
percent frequency of precipitation, the present weather codes 20-27 (precipitation within 
the past hour) were included with codes 50 through $9 to compute the percent frequency of 
precipitation in an effort to correct an apparent observational bias. This brirys the 
frequencies more in line with results obtained from ocean weather station observations, 
the most reliable bench-mark for the open ocean. 


Air Temperature 


Air temperature is one of the elements most frequently observed by mariners. It should be 
noted that on many ships the heating effect of the ship’s structure has a tendency to 
produce higher than actual ambient air temperature readings because of instrument exposure 
(Folland, et al., 1984; Wright, 1986). This is especially true under calm, sunny 
conditions. Therefore, some ship temperature observations have a warm bias; however, the 
aggregate is relatively representative after erroneous outliers have been eliminated and 
the numerous nighttime observations and unbiased daytime observations are included. Also, 
true extremes are rarely captured since continuous observations are not made at most ocean 
Yocations. It is highly unlikely that a ship-of-opportunity would be taking its synoptic 
weather observations at the exact time that an extreme was occurring. 


Sea-Surface_ Temperature 


Sea-surface temperatures are recorded with fairly high frequency in marine observations. 
The principle methods for sampling are with ship water-intake thermometers and by reading 
the temperature of sea water retrieved with buckets. Even though the two methods can 
produce slightly different results (Barnett, 1984), the data can be used with considerable 
confidence when examining the long-term means. 


Surface Winds 


Surface wind is one of the most commonly observed elements. Many of the observations 
from the NCDC data base are visual observations based on the roughness of the sea. In 
recent years, more ships acquired anemometers and reported measured winds. Prior to 
1963, many observed wind speeds were recorded in the Beaufort scale; such estimates have 
proven to be quite reliable and can be used with a high degree of confidence. Five sets 
of wind speed isopieths are presented: the scalar mean speed and the percent frequency of 
,inds less than 11 knots, from 11 to 21 knots, from 22 to 33 knots, and greater than or 
equal to 34 knots. Also given are wind roses for one-degree squares. 


Visibility 


points. Climatically, many low visibility observations are probably missed because the 
observer is too busy with other duties (a contrasting form of fair weather bias). 
However, the coarseness of visibility (code) intervals helps to minimize the problem, 
thereby permitting the summarized data to be relatively consistent. 
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Clouds 


A survey of the cloud data (total and low cloud amount) from the surface marine 
observation data base shows that the number of total cloud reports are significantly 
greater than that of low cloud amounts. This is because tnany of the early marine 
observations contain only total cloud amount. For the two presentations (total cloud 
amount < 2/8, and low cloud amount > 5/8), only those observations reporting both total 
and low cloud amounts were summarized. This helps eliminate problems introduced as a 
result of different size data sets (N-count). The use of satellite data helps to bolster 
confidence in the total cloud analyses because they show fairly close agreement with those 
observed on the surface (U.S. Department of Commerce and United States Air Force, 1971). 


Ceiling and Visibility 


Aircraft-type ceilings are not available from marine observations. The ceilings are 
estimated from the height of the lowest cloud when low clouds cover more than half the 
sky. When the sky is totally obscured by rain, fog, dust, or other phenomena, the total 
obscuration is considered a ceiling with a height of zero. Mid-range ceiling and 
visibility charts (ceiling less than 1000 feet and/or visibility less than 5 nautical 
miles; ceiling less than 8000 feet and/or visibility less than 10 nautical miles) and low- 
ranye ceiling and visibility charts (ceiling less than 300 feet and/or visibility less 
than 1 nautical mile; ceiling less than 600 feet and/or visibility less than 2 nautical 
miles) are presented. 


Wave-Heights 


Wave-heights have been recorded in consistent quantitative code since the late 1940's. 
The reluctance of many observers to take wave observations in the earlier years and the 
difficulty in estimating waves, especially in confused seas, make wave observations one of 
the least commonly observed elements. The observations are also subject to biases. 
Generally, the heights are too low, the periods too short, and the sea-swell 
discrimination poor (Quayle, 1980). The data in this study have not been adjusted for the 
suspected biases, but were processed through a quality control procedure wherein an 
internal check was made between wind speed and sea height. The data were also matrix- 
arrayed and apparent erroneous outlier data values were deleted from both the sea and 
swell data. Wave-height presentations include isopleth maps showing percent frequencies 
of wave-heights > 3 feet and > 8 feet. In addition, wave-height tables by one-degree 
square show frequencies by six wave-height categories. In these presentations, the higher 
of the sea or swell was selected for summarization. If heights were equal, the wave with 
the longer period was selected. 


Ocean Currents 


The ocean current charts were compiled from ship drift reports forwarded by the various 
merchant marines to the U.S. Naval Oceanographic Office. From those drift observations, 
the prevailing and secondary current directions, mean current speed, percent of total 
observations used to compute the primary and secondary directions, and the total 
observation count are presented by one-degree square. This information is presented on 
monthly charts with the study area divided into four sections (pages) to ensure 
rcadability. The density of the observations is greatest along the major shipping routes 
and the reliability of the current charts is best in those areas. The data are considered 
most useful when used collectively, such as in summaries where a large number of 
observations are availavle. 
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January Ceiling - Visibility (Mid Range) 


CEILING - VISIBILITY 
(MID RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 1000 FEET 
AND/OR 
VISIBILITY < 5 N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 N. MILES 


January Ceiiing - Visibility (Low Range) 


CEILING - VISIBILITY 
(LOW RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 


DASHED LINE - 
CEILING < 600 FEET 
AND/OR 
VISIBILITY < 2. N. MILES 


January Wind - Visibility - Cloudiness 


WIND-VISIBILITY- 
CLOUDINESS 


PERCENT FREQUENCY OF: 


SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC 2 5000 FEET,(OR NO LCC), 
VSBY. 2 5. N. MILE 


WIND 11-21 KNOTS 


DASHED LINE - 
POOR CONDITIONS: 

ANY ONE OF THE FOLLOWING 
CONSTITUTES POOR CONDITIONS: 
LCC < 300 FEET, 
VSBY. < 1. MILE, 
WIND < 6 OR 234 KNOTS 


January Mean Scalar Wind Speed 


. MEAN SCALAR WIND SPEED 
(KNOTS) 


40° 


January Wind Speed <11 and =34 Knot 
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140 
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WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 


January Wind Speed 11 - 21 and 22 - 33 Knots 


fe) oo 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 


Surface Wind Roses 
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Surface Wind Roses 
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January Air and Sea Temperature 


40 AIR AND SEA 
TEMPERATURE 
SOLID LINE - 

MEAN AIR TEMPERATURE (°F) 
DASHED LINE - 


MEAN SEA SURFACE 
TEMPERATURE (°F) 


January Wave Height 


WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE - 
WAVE HEIGHT > 8 FEET 


THE WAVE HEIGHT USED FOR THIS 
MAP IS THE HIGHER OF SEA OR 
SWELL FOR OBSERVATIONS CON- 
TAINING BOTH WAVE TRAINS. SEA 
IS DEFINED AS WAVES GENERATED 
BY LOCAL WINDS. 


2 OS FEET = > CODE2 
(2 HALF METERS) 


2 8FEET = > CODES 
(5 HALF METERS) 


Wave Height 
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February 


CEILING - VISIBILITY 
(MID RANGE) 
i PERCENT FREQUENCY OF: 


” SOLID LINE - 
CEILING < 1000 FEET 


AND/ 
VISIBILITY < 5 .N. MILES 


PASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 N. MILES 
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Ceiling - Visibility (Mid Range) 
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CEILING - VISIBILITY 
(LOW RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 


DASHED LINE - 
CEILING < 600 FEET 
AND/OR 
VISIBILITY < 2.N. MILES 


Ceiling - Visibility (Low Range) 
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February Wind - Visibility - Cloudiness 


WIND-VISIBILITY- . f is 
CLOUDINESS Sy ef 


PERCENT FREQUENCY OF: 


SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC = 5000 FEET,(OR NO LCC), 
VSBY. > 5.N. MILE 


WIND 11-21 KNOTS 
DASHED LINE - 


POOR CONDITIONS: 
ANY ONE OF THE FOLLOWING 


i 
| 
CONSTITUTES POOR CONDITIONS: 
LCC < 300 FEET, 
VSBY. < 1N, MILE, 


WIND < 6 OR 234 KNOTS 


February Mean Scalar Wind Speed 


’ MEAN SCALAR WIND SPEED 
(KNOTS) 


40 


February Wind Speed <11 and =34 Knots 


WIND SPEED 


PERCENT FREQUENCY OF: 
SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 


February Wind Speed 11 - 21 and 22 - 33 Knots 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 


Surface Wind Roses 
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AIR AND SEA 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 
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WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE - 
WAVE HEIGHT > 8 FEET 


THE WAVE HEIGHT USED FOR THIS 
MAP IS THE HIGHER OF SEA OR 
SWELL FOR OBSERVATIONS CON- 
TAINING BOTH WAVE TRAINS. SEA 
IS DEFINED AS WAVES GENERATED 
BY LOCAL WINDS. 


> 3 FEET = > CODE2 
(2 HALF METERS) 


2 8 FEET = 2 CODES 
(5 HALF METERS) 


Wave Height 
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CEILING - VISIBILITY 
(MID RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 1000 FEET 
AND/OR 
VISIBILITY < 5 N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 N. MILES 


CEILING - VISIBILITY 
(LOW RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 


DASHED LINE - 
GEILING < 600 FEET 
AND/OR 
VISIBILITY < 2.N. MILES 


Ceiling - Visibility (Low Range) 


WIND-VISIBILITY- 
CLOUDINESS 


PERCENT FREQUENCY OF: 


SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC = 5000 FEET,(OR NO LCC), 
VSBY. 2 5N. MILE 
AND 
WIND 11-21 KNOTS 


DASHED LINE - 
POOR CONDITIONS: 

ANY ONE OF THE FOLLOWING 
CONSTITUTES POOR CONDITIONS: 
LCC < 300 FEET, 

VSBY. < 1. MILE, 

WIND < 6 OR 234 KNOTS 


March Mean Scalar Wind Speed ' 


z 
es 

= “ MEAN SCALAR WIND SPEED 
: R (KNOTS) 

1 
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March Wind Speed <11 and =34 Knots 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 


March Wind Speed 11 - 21 and 22 - 33 Knots 


fe) o ° 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 
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Surface Wind Roses 


March 
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Surface Wind Roses 


March 
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Surface Wind Roses 
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March Air and Sea Temperature 
E 110 120° i 


40° AIR AND SEA 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 


Sy Mentininan sie antenactite, Xf 


March Wave Height 


WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


« SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE - | 
WAVE HEIGHT > 8 FEET ; a 


THE WAVE HEIGHT USED FOR THIS : : , 
MAP IS THE HIGHER OF SEA OR 

SWELL FOR OBSERVATIONS CON- / 

TAINING BOTH WAVE TRAINS. SEA : ‘ 
IS DEFINED AS WAVES GENERATED fs oe 

BY LOCAL WINDS, 


> 3FEET = > CODE2 
(2 HALF METERS) 


2 8 FEET = = CODES ( OD A Jo 
(5 HALF METERS) 
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Wave Height 
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April Ceiling - Visibility (Mid Range) 
E 110° 120° 130° 


CEILING - VISIBILITY 
(MID RANGE) 


40° PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 1000 FEET 
AND/OR 
VISIBILITY < 5.N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 .N. MILES 
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April Ceiling - Visibility (Low Range) 


p CEILING - VISIBILITY 
(LOW RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 300 FEET 


DASHED LINE - 
CEILING < 600 FEET 
AND/OR 
VISIBILITY < 2.N. MILES 
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| VISIBILITY < 1N. MILE 
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WIND-VISIBILITY- 
CLOUDINESS 


PERCENT FREQUENCY OF: 


SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC = 5000 FEET,(OR NO LCC), 
VSBY. > 5.N. MILE 
AND 
WIND 11-21 KNOTS 


DASHED LINE - 
POOR CONDITIONS: 

ANY ONE OF THE FOLLOWING 
CONSTITUTES POOR CONDITIONS: 
LCC < 300 FEET, 

VSBY. < 1N. MILE, 

WIND < 6 OR 234 KNOTS 
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Wind - Visibility - Cloudiness 
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Mean Scalar Wind Speed 
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April Wind Speed <11 and >34 Knots 


PERCENT FREQUENCY OF: 


SOLID LINE - 


WIND SPEED 
i WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 


Ahm neta nena 


90 


wet ta amet ee amie 


April Wind Speed 11 - 21 and 22 - 33 Knots 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 
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Surface Wind Roses 
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Surface Wind Roses 
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AIR AND SEA 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 
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Air and Sea Temperature 


WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE - 
WAVE HEIGHT > 8 FEET 


THE WAVE HEIGHT USED FOR THIS 
MAP IS THE HIGHER OF SEA OR 
SWELL FOR OBSERVATIONS CON- 
TAINING BOTH WAVE TRAINS. SEA 
IS DEFINED AS WAVES GENERATED 
BY LOCAL WINDS. 


2 3FEET= > CODE 2 
(2 HALF METERS) 


2 8 FEET= > CODES 
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Wave Height 
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Wave Height 
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Wave Height 


32 


08 


RARKLTOMGKAT8e THAR Ma LKKKPTA 


a 
’ 


an¥ 


tle or 
SOL FL 
6-2 i4 
3S Le 
o-L oz 
ze x4] 
=N €6z 
mtg £0 


sie ek 

2t-Or ct 

GL St 
95 4°92 
be 9 
eF tot 
oi Pee 
12 -S°E 

Zor tg 

6-L Fee 
9-5 ele 
bt £°8% 
ee O'et 
= ost 
Pit rn oo 

Zor 0°S 

ior 9°62 
9-S bse 
$e 6°Se 
ze pore 
= soc 
ae 49 

zh-O1  6°S 

BL Oz 
9S Cae 4 
b-£ 99% 
ze yet 
=n "496 

C1 oOo} 

Zt-OL 2°01 
6-L bee 
95 TO 
be 


Ed 


=N 

td we 

tot 2°8 

6-2 F°be 
9-S £°ee 
$-£ oree 
ze 3°9t 
=n ! 6e5 
SIZ sh 

zt-of «FOr 
BL oe 
9S oer 
$-£ ie 
2s oS 
=N £62 
ate oF 

zor Ss 


tz of 
4 ee 
4 She 
3-6 $62 
ty SH 
z or 
= “hiez 
ale ce 

6 

¢ 

£ 

z 

9 

ez 

$s 

2°92 

¥°ST 

O°se 

“sg 

78 
are ez 
4) Se | 
b-L sot 
9-S 9 9% 
Fe 2 
ze bret 
= S¥z 
are ok 
2t-or 8°k 
6-£ z°0L 
9-5 8°0e 
5-4 28e 
23 6°st 
= aS € 
tte ca 
Z-Or OZ 
6-£ 29% 
9S She 
¥-¢ ht 4 
es 3°38 
= 86S 
are g's 
zt-Ol S°S 
6-2 ow 
9-S zee 
o£ £782 
7s 6°20 
=N EIS 
bat rs 
Zt-Ol 276 
6-2 =" 


=N 
Tre 
Zt-Ot 


te 
mt 
Sh 
"os 
74 


wee 
2s 2 
on Nez 

“0 


c 


9 
95 9 
te 3 
zs z 

t€Z 
Ete go 
BbeOr 2S 
6-£ 2°92 
9-S se 
$-£ #92 
22 eat 
=i 467 
mre oot 
at-ol 8's 
6-2 tte 
3-5 ote 
be ot 
ze V6t 
on esr 
ure ot 
Zt-OL 2h 
6-2 biz 
9-S £°9% 
$-€ Le 
22 Orét 
= oss 
ote 9% 
Zt-0f 6°S 
6-£ £°se 
9-S Lil 24 
Ls 0°St 
2 tae 
= Shees 
ste 6S 
et-Of 6s 
6-4 be 
9-5 Ore 


Cl-Os 
6-L 
9-S 
#-£ 


=N 
itd 
2t-o1 


On LRAT A“9 RAARY 


or 


S8ae"eS ggase-alesgy 


a 
oe 


2 egagse 


Genoes 
255% 


a 
wn 


AMAR DR DOHD ANOHRONO HON DOAY COOMAODA OG HABN ADA — mH DOO RAMTDOO CONDOM 


= 
Od 


Ses 


x 


THTOODH Neo 
auigesn 


rad 


05% 
ote ez 
zor $9 
6-£ oat 
3-S 35% 
vo a A 
ze a6 
- sre 
“iz 80 
21-01 $9 
6-2 68 
9-5 6°52 
i Lagi 
z oot 
on Foz 
ote $0 
2t-Or 29 


Has 


on8k 


Qrnn 


38 


2 


sii ae nee 
HRF4S Be esors NERO 


+ 


aa 


g 


‘ 


RANDORLE MYOMFON MoM N= eh OUNOND 
oa SAREE No 


nah 
ry 


=N 
ae 
zi-or 


iad 


+ 


i 
OA RW ODA 


te oe 


a 
t 


- 
. 

wn 

we 


Le 
w 
+ 


i 
HDOMMMBAOMGOMM TR NN HOANINA YT «0 -¥ 


+ 


ik 


6-2 Sat Bz 1 
9-S £°%2 9-5 “ee 
4-£ 2°82 bE a4 
2s “se 25 ct 
=i t9™ gee 
ats $t eis ot 
2t-0r 276 2t-of 96 
6-2 Orbe 6-L Ter 
9-5 2702 9-S oO 
4-£ O62 4b-E ¥°9% 
zs ost 25 BE 
=N HS CLS 
se 6S IR OS 
21-Ob 69 = etHOr o£ 
GL St GH ez 
oS $2 9-5 6 8% 
bE 9S FE OTT 
7s for 7 “ot 
= ive = O6E 
wre ot aes ce 
Ut-OL 8h SHO oe’ 
6-4 Bret 6-2 $2 
9-$ Et 9-5 GO 
is 6°62 bk 4 a 
2 e292 25 278 
=n Pere = Feaz 
ole 4 2b 
2t-or eS 
6-2 9 ete 
+ kag ta 
6 oie 
£ x4 
r 9ez 
re 8 at 
Zt-Or 29 2t-ot 9 
6-2 9S2 b-L °St 
9-5 “’6t 9-5 7st 
$< IZ b-L t"92 
28 eqn 28 est 
=N a i =N te 
ole os aie oe 
2t-or 69 2-Of £9 
6-£ 02 6-2 grat 
9-5 ret SS oer 
$-£ GLl2 b-% £74k 
zs S82 2% st 
=N Tee =N ave 
6% G2 ste oo 
ZtOL 6°20 2-OF St 
6-2 Tet 6-2 ae 
3-S e72t 9-5 ost 
b-t Ss be 
zs 2 zs 


Om iou 
fagaen 


SRSaPe 


os 


9-5 Bee 
b-£ rie 
2s obE 
=N 1€z% 
ae at 
21-08 


te 0 
Z1-O8 I 
6-2 "£e 
$-S gt 
bo aX 
i> 


aesere 


6 


Bage° 


FOQOOV HM HANNO ORHAN SDS 


iow 
“ 
Sauinguan 10 
RS 


te 

2tOl 6 
6-2 gree 
9-5 £2 
b-t bbe 


= €9% 
t12 BO 
Z1-Or £°S 
6-£ b 22 
9-5 i 
be by 
@s : 
= BRE 
ae et 
Z1-Ct Sh 
<4 


B°0z 
1 £2 
ee 
ze 
rs 
89 
est 
e4 
S$ 9% 
<4 
90 
cle “s 
zr-or 39 
6-2 Gat 
oS Og 
b-¢ Boe 
zs ores 
=I Fro: 
gts ee) 
2-01 62 
6-2 Poe 
oS bby 
bee 8°82 
ze sa 
=N +, 
ste oo 
2t-Or ok 
GL may 
2S 7°ee 
bk 


zs 


23 2 
=N bese 
ere GE 
2-0 2b 
6-< <4 
oS 9k 
ae 
cae 
=N toe 
ate 6°90 
zi-ol <b 
GL $22 
9S er 
bo 1a 
ze 38 
=n Veer 
ce 69" 
at-or St 
ir4 9°st 
34 SZ 
bE ee 
zz 39 


=N 


19 


ote oo 
zi-ot £f 
Led ot 
oS "El 
$-t 6Ze 
zs e°2e 
=n! 69e 
£12 0% 
zor 6% 
b-L 9°02 
ae 
bee 5°62 
2s 6°92 
=n f 16s 
te a 
21at 9°} 
Ss St 
25 SSL 
on 4 
ZS 2Or 


c) 


) 


zion 
6-2 
9-5 
5 
ze 


Wave Height 


=N Et t4 


ooo 


6 z 6-L 2 
16 “at £ 9S VS 
at Ze i 
ovse “9 oF 
Fyoz “8 
st “t “t 
+e “£  2H-Of £7 BOL ZS ZhOt fF  zl-oF ot 
ue ore < "ot 
rd st “bE 


NABLrPVn BS 


"Ot 

"6 9S 

ae 
ce =n Feoo = 

“2 ste 2% Cte [cS SIE CS LIE BO LIE SZ CIE LN LE “t 
"9 MI-OL $9 OL] O'S SHOE 7°L -SE-OS OTS = SEO GR AOL AS SIO | a9 
"Ol Gok Ose GL £°SZ Bek L°2 BL TO BL SEE Gok St GL "Ot 
IZ 9S Oz 9-5 Ot 95 "66 9S O°EL 96S Z'6L 96S BIZ 9S “et 
"Le bk SZ be | GW bE WIS bok Bb F-£ Le be sOL bk At ? 
2 : 
8 = Ed 


THUNONZ A CRUAED OR ADOOD HOARAAY mORG 


Zz Ste t 
<  eheOt t *S 
(<7 S'St 6-2 “St 
SEL 9-5 “Zt 9S SE 94S SE 9S TLE 9S Bt 
ZN FE FST HE OST FE OOS BE BEF FL “1g 
age 28 , Or 2% , ess 2H , 6% ZF ~ IH eH “a 
‘are =n Teas =n “Tots =n “Peete =n “To0e = 
60 1% 12 2 BO CIR FL CIF BZ ste 
£79 2-OL C'S 2OL $°S ZH-OL O% ZOOL 9°S 2t-0F 
Gat 6-2 (EL GL S°SE 6-L SE BL BOR Bk 
SZ 9-5 9B 9-5 6% SS C70 9% O'9 965 
£62 bE 9S HE FHL OG FHL EZ OBE 
Se tH , £82 2S , OO ZH , 22 ZH , B'S ZF 
2 cre =n “M90z =n Taiy =n Moog = zs = 
ote E "2 StS OBL 
*Z  2t-Ot Bb 
"92 Bok 2°81 
"02 $5 2st 
vi aad eit 22 "99 22 9°88 28 Ook Zor 


Sb = ooz 6-L 
i ce “LNNOD NOILVAU3SEO = N coe 8-s 
es £ &2 *03LHOd3Y 343M HLO8 N3HM 1143MS “1334 901S ooz v-t 
*¢2 incre WO WAS 4O H3HOIH 3H WOHS 03193735 SONVY 3H NI 343M SLHDISH ook ZF 

"2a zs pst 2s + 33M S31AVL IS3HL HOS VLVO 3AVM SAVM TV JO X00 31d NVX3 


sn 


‘0 
O°O = 2E-Or 
ee ee “SSTONVYEGVNO 33Y493G-3NO NIHLIM SAONVY SNOIYVA 40 AONANDSYS LINADYSd 
ose FE S3SIONANGDAYS - LHOIZH JAVM 


‘oGG 


a oOTL 


100 


101 


eSnoncov 
OUM FOND 


s 
py 


hance 


NOCOh VanKOAAae 
BaMeco 


Qpamagane NnweooOD 


o 


MHeoo 


oo yordoo 
ig 


S 


Qnoagyeoce 
B2Rcee gees 


) BHSNCS= BA tn 


+ 


YOR OT AMMROO 


Bpssse? gaiadca 
ERAGRO 
eo 


NN WOM TION 
Pt 
6 


ROQOKROK == 
& 


as 


Onournmoen 
. on 
"+ 


Q 
7 
° 


Nono 
COO MMNDNS 


grease 


beacbhet 


ggcco 
oe 58 


(7 
13 
tJ t) 
‘9 c 
z 9 
2 6 
12 . 
‘99 

+; 
‘o i) 
° .?] 
$ ° 
4 9 
‘$2 f) 
6S 


MReOOO 

Roe 

ial ~OLONE VOOR HID ONOCOGH MOm-OHOD 
SEEge7 


g 

2 
Zw 
+ 


i 
RE eNROLIOF CHRKN aLOOmN 


° 
z= 


TYOOO 
MINK ONOQAsS =O 
EROS? 
son 
2 
anges 
HOA 


x 


oonle 
QNnco 


bar farted 
wonndl. 
Bovboolnroyenm een 


Sa 
+é 
MO ANGONMAMDOD 


aAARVWOO 
SRnse“osg 


ze 
=N 


‘5 
+ 
% 


CMMNGGH OMORDOMMAVNOOO 


® 
° 
& 


gt-co 


FOND 


ane 
gas 
=nmooveo 
28 
ghee 
Rage 
8a 


. 
2 = 
OO ECKRAPHANRO OMGNMNALER DOOD CHAM whey FHODNHO™ OUOOTOO NeNOOOM leo 
es 
mon 


jetnancdancr Ceaaneabesaens 
“ 
= 


gases 
ge2avo 

= 
on 


MANAOOORANNG 


zu 
Byer 


=n 
ote 
eto 
Sek 
oS 
bo 


ze 


PRgM 
ir 
* 


AMA COD ha OOD MUMNCO 
geace 


NPOAAMH Neo 


wey 
o 
oO 


ost oGel a 20@1 


to i 
eo $f ore 
*. 

° 


EX) 
yo prs $a +O 20 ' 
an [@ «@=| @- @ «Qo Gol : 
cr) : NY 20 s Folearrs 22 Feo ‘ty z vests £ orokem 
OG o on * . “ 1 
’ $0 so So Y <0 so i 
+ en el + a + 
x 
0 £0 
4 
Le 
z 


r) 
+ en ae re ee a ee ee : 
to ¢ . 
2 8 : 
3 + or 3 7 
re Ge) re ee, G3) "2 Se) 
re vo Vda 8) 78 ve oe STB afr solew 
° : 90 
so "0 


$2 e 


eo 9 


+ + Ge | 


Surface Currents 


5 90 
Ms : 
a 4 72 
GB). G8) Es) ¥2 
Ee oe so so c#) »d 
a 
zo ° 
+0 <0 


$0 ‘ ‘ i 
ry: vo | 
+ +f" + +4, + | 
vo °O oc "oO vo 
at a %. hes a 1 
$' == si $ Eq 
» fo Re) «-f 208 wo 
wo} voloo vs STlak o51@ fF Pelee N : 
29 3 ° c La £2 
s 
Py vo sof 2% 


+ She he sen 5 oe Se 


ro $ a0 oc) “0 
* 4 
z or 
wo cr pas 
1 25 001 Poles rs ay so 


e e 
£0 zo 
zo ze 
+ =F sn + “2 ! 
“A M4 1 
7 5 | 

2 $ 2x *9 f 
« | 

v0 vo 


: ° 
z ‘ 
ee) 33 001 "SNOLLVAH3S80 : 


WLOL 
vo +: 0 | 
+ + . + + + + + + + + + | 
so 
= *SNO119aHI0 
7 w AUVGNODTS 3LNdNOD OL 
es) Ce) Ney, *NOILOauIG aaSf W101 40 1N3DNad vO 
fe + Q3LVDIGNI SHL HOd (SLON™) G33dS LN3UEND NVI 
ve zo SMOUUY HOVS JO GN3 SHL LV HASWNN O31101d JHL “SNOILOAHIG AUVINIEd 1 
+ -- + -}- + + 2INdWOD 01 G3SN : 
ce Eder eS *(S)NOILOSHIG LNAYUUND AYVGNOIAS :(S)MOUNY AIHSVO 1VL01 40 1N3DN3d v 
a L *(S)SNOILO3YIG AN3YHND ONINIVARZUd *(S)MOUHY OOS v0 | 
fom ‘owl. (SLON®) G34adS INZUEND 
Polealro lrayis YVIWOS NVAN ' 


an. SLNAYYND AOVAUNS 


April 


Surface Currents 


N a es 


el ool 


3 
3 
a =, s 
@) (35) wey. 
G) (35) mS 4% M8 ue 
¥; a 4:5 
2 
29 8 
#% + * 
r 
st @s) ; i 
wes Gey Gy; GB @ 
a 
pe, 7A 22 a oe ~ 
Wo 6 5 
Gs) (3) 
Gs) Fo 3) a 
en 
O) 


| Be sears 


® + 
sle.4 


ras + s’o 


ob 


i. G5 8 
y = 3 @ 2 * 


cn ae 7 eh or 


+ - 


sl a 8 


ma i 
a *) «GD 2g a GS 
2. 
vo Ne ev a0 42 +2 
: R 
7 s wo 8 
to +o 


p ‘ 


+ 


ans haere sor “moonrise en 


103 


Surface Currents 


[e) 
oO 
N 


Te, @ 
|e 
le: 
> Se 
D 
S 


oS IT a oOIT 


9° Ge -@ @, @ B] O\e, 
© 6 (o-O @ B® @] Oe 


bon + + tou + 


e 6 € of © @@ ee BS 


+ + 


af oo ald 0. @ a Ol > “as 


+ 


x: & © ge © & , > Gh o 


Le 


*SNOILO3YIG 
AYVGNODAS ALNdWOD OL 
"NOILO3UIG QaSN 1¥101 40 LN3ONad 
G3LVDIGNI FHL HOS (SLONN) G33dS LNSYUND NVA 
?MOMUY HOWS JO GN3 3HL Lv YSSWNN O31101d BHL “SNOILO3YIO AUVINISd 
3iNdWOD O1aaSN 9 
(S)NOILO3UIC LN3HYND AYVGNODSS 1(S)MOUNY G3HSVG W101 30 1N390u3d 
*(S)SNOILOSHIG LNAYYND ONITWARHd 3(S)MOUUY AI10S 


Hq 
(4% 8 5) 


“(SLON) 033dS LN3YEND 
-¥VIVOS NV3IN 


SINSZYYHYND BadIVAYNS 
GIT q oO1T 


104 


: 


April | Surface Currents 
zZ 


BO, GS Op B [OO ¢ 
2:9 19 9 BPP ; 


° 
te) 


Od 
p 
“Q 
® 
i. 


+ 


a 
® 
® -@, 
“8 
® 


rey 


120° 
BS 
NS «: 


“8 


-- 


as 
a 
ae 


ac 
as 


+ 
i ee 


OS -@ 2 
+ eo. - i 
“@ @ Ss 


cy) 
. 


* 
os. 48 
« 


-- 
+ 


ee 

anf 

on 

wm 

¥) 

' 

oe 

rey 
@: : 


115° 


-+- 


poe 
+ 


+ 
ae 


& © 
© H" -@ 


c 
osfna 
DR 
~ 
a 
os 


vows 


E 
© 
e) 
© 
i 


aaeeeGAt 223 PFS es 


+ 


May Clouds 


40° CLOUD COVER 
PERCENT FREQUENCY OF: 


SOLID LINE - 
TOTAL CLOUD AMOUNT < 2/8 


DASHED LINE - 
LOW CLOUD AMOUNT 2 5/8 


30° 


106 


Precipitation 


PRECIPITATION 


PERCENT FREQUENCY OF 
OBSERVATIONS REPORTING 
PRECIPITATION 


107 


=N L926 =N tte =N rSO_=N Ore = =N =N or =N “ret 
Ole “es Of tes ole 0 $6 Ole 7H Viz zs OS gle OF -oc OF 
oPs 62 OPS L782 OS BS 1 OS | SEZ OS TZ OS £4 OF Sec Cbs 0°: 
a4 2 HS Zor Sz 4 for Sz SL Sz 3 Sz Bot St 68 St 
et ab Zt zo Bt SS te $9 et $2 Zt eg att Se St ct 
Pe 22 bss oz PS SS PS Er PS toc bs Ft Lg GI BS fz 
s> Ot "9° S"> 6S = S"> Sst $7> ww $> ort S°> st $°> eat 
= hres =N og <N “hesor = tice oN Ore =N Focz =N eee =I +, 9 
om “és Of se5 Oz StS OLR 7h OTR Sth Ol Bb Os sot oF ost 
Ge gf2 OS $b OPS BOY, OFS SSZ OPS J 9S SPS 22 OPS Se OPS FE 
Pe te $2 £2 , SMI S, Sol $2 a8 Se SE Gt re Se ms 
1 Sb St oe oF 1 ee eat bE Gt gf 2k La 3 oc 
sr] DS* S*2 cn oe bs" 80 ST OSE gk 
2 oe s"> 405 > uit S*> ed gir s*> 7ir G2t 
= oz N ccs =N =N tozt 
Ore cis ple s°sg O12 “ss OF 6°OS Oz ot «Oe eb OF 
Obs crez JOS Broz Of>S Tbe OS Fat ODS SEL OPS £60 OS 
Hz OOK Sz 278) Ht Se St OTE Sez 26 Hz bE 92 
et z ot eg at ze ft ze et 22 et at a3 
bs" E> Ps" £°S OS™ POE test ne BS" STE GE BGT 
9 ror 3°> -“S S> Fs ile s> att s> 


OLL =N 298 =N SArt =N 
orog «OS zSS OLE ee OS Tews OF 
CSL OCS LbZ Ol-G Ih «OI>S = EZ OOR>S 
66 Pt 69 St 2s 
ok St i ee a | ez 
or Sy FE DS Oe 
37> cet 
=N 
S'lh Of 9°SS OIF or 
SNE OS LIZ OS O'5: 
Sh Se OL Sz SE Yt 
St Zt St a re er 
ZU St FE St gtr 6S 6S ST 


s*> "8 ST> vs ST cf St 
ne te. =N Fes01 =N Heres = 
"sh ClF = S*9F COIR b0S OLR S°9h OIF 
bz OPS BL OS O'8% OIPS 


=n 
oe O'sy 


Ste OS B°Ee Of>S FIL OS 
29 Se St Se BE $2 
Ve dt be ot Sk Gt 
St St ok bs or esr 
99° «$"> a > ee s*> 
S$) =N oce =N 
56h OLE Lb Of S°SS Of 
Le OS SHE OS G*EZ OS 


8S $2 46 St al St [zs Ge $'9 

zs St ost ot ore at fat ot ez 

ft bs 2b bss eo bs |Z ps $°0 

Ot S> ,1'9 S> ,e% S> [ee St yes 

61% =N ty 62 SN tes = Sie = i an 
6S CLE 96S OIE grss O1f | G9z OLE zée ore 
$o2 OS 222 OS Tee ols | B95 OS FSC Obs 
96 St ch St st $2 [o6 Se ret 

ze et “ez et we ar fer ot HS Bt 

60 St et St FD OPS* 0 


6S? ors 


“LNNOD NOILVAN3SSO = N 


"2 UW 'N Z/t <= 1NG > 3H3M S3ILITIGISIA 
G3AYU3SSEO 3HL AO KI’E FS TdGWVXS 


INI3G3d «= STUN 


“SJ TONVYEGYND 33HD30 - JNO NIHLIM SSDNVY SNOIYVA JO AONANDSAYS LNID43d 
(Sa1IN ~TVOLLAWN) 
ALITIGISIA 


ee ee ee ee re: 


=N Str 


"S$ G2 Sh HZ 
0 ti 60 et 
"OS" 20S" 
0 S$ sO S*> 
te o=N Mees = 
“SZ O18 Sez Ok 
“at OPS = S"8E OS 
$B HE 
rf Dt £0 Bt 
Mt St 20 St 
wo $> £0 $"> 
e =n Tiss = 
“OL Olf tL Ok 
12 OPS 2 os 
S$ St M9 He 
1 at et Bt 
0 PS OO PS 
O__$> 1 0°0_S"> 
othe 
“£9 
“92 ‘ 
“9 © 
4 ot 
ry z0 
6 S> 9 $0 
BS = + iy =£N 
“9S O1€ G29 OLE 
"ez OPS «4°S% OPS 
N [sor oz 62 sz 
2 Bt Sk bt 
0 St £0 best 
7 oe i Se 
$= ese 
“$$ Of £°SS OIE 
“Of 01S L708 01S 
6 Gt SL $e 
tb Bt Ee wt 
“0 ied £0 PS 
2g EES" 
$ = +, ss 
“%S OR OFS OLE 
"oe OPS «Le OS 
"th $2 SOL $2 
“t Bt gf Bt 
"OBS" SZ St 
res te s> 
= Fa = 
"% O1% BS Ok 


monasgn 
MABDON 


pe 


Mh monn gne ROOHANT 
3 
2 
a” 


May 


=N 
162 OF sez O1€ 
$i OS f°St OS 


n 


4. 


reo ene 
An 


BOOUHKNG BAON 


+ 


RRQWTOR 


°o 
= 


oN 


SOKGEFA HH KNGBoISHAn ges HdHoy 


Neo 


CoOObrnh 


° 


+ 


Winwenen 


+ 


VAMNOAD KCOKHOOOMA DADS 


+ 


7 


Boe 


eandg 


o 
ONTOS 


+ 


o'nnyne 
+ 


POWKR OT ENEDODDOMADNO 


+ 


anne 


+ 


o 
an 
. 


SQEGSCOMSRSY Cone 


eo 


act 


3 


onn 
o6en 


. 
& 7S"S8g 


moonoo 


+ 


Be Se-oRgR 


oo 
ag 
ao 


oe 
ao 
w 
2 


onsg 


QeAoy 


SaHny 


AGRASRR Sad 


cs ee 


TORANKD 


+ 


Verna 


ete cas 
i 

ac 

a 

°o 

2 


On 
& 
Srassegal-s-seg 


onegs 


” 


x 


n 


HORGERA 
2 
& 
wonenn 
SENDAN 
Canes 


. 


RMA nme 
x) 


wo 
peed) ba 
a3|6 
Se 


g 


bar 


© 


Baad sg 


wed 


Tea eek oo ees 


ORM MOM 
2aAN 


+ 


4. 
+ 


o 
o 


“VOR 


NANNORR 


me ewnioia nein 


+ 


Oneanoo 


4. 


Ss MOM ACOH ANMOD 


o 


ATMO SNDNROVNANH NED 
we 
Ve 
a) 


monn gia narags 


zor = wel = 
8°09 

"SZ OAS = BSS OLS, 
"8 Se oe 

i ee “od be 

ht ots Sh bgt 
"Oo S> 60 $> 

4 oN +t, ted 
“29 OLE 9°09 
9°S% OS O'6% OPS 
GL Ye “9g 
tz Bi ot en <3 
Zt St BE St 
sO) 6S> 0 $F": 
csei = Hee = 
oho Of o°6s 
£k% OPS Bg O 
ol $t 6L 
oc of ys 
“oO fs" 
co S"> 


MORRON 


=N 
oe 4 
ors f"6r 
sz 0's 
zt 80 
ps 20 
> 00 
=N ERS 
ors 3 F 4 
OS SIZ 
$2 s 
Zt 0 
bs" “oO 
s> #0 


" 
o 
~ 


z 3 
iia 
9 
1 
0 
9 
9€ 
Ore 169 
Ors 2% 
bi +9 
et eo 
bs oO 
u> £0 
=n Voex 
ore = gS 
Ors = & ff 
92 Or 
21 o"t 
bs oO 
> <0 
=N zcor 
ore 69S 
ors ol 
4 6 
Zt ot 
bs we 
$> 60 
=N e738 
Ok 6 ab 
Ors 0 2 
Sz su 
28 ez 
pst Bz 
s> 6¢ 
=N cil 
ok S$ Ob 
ors ste 
Sz zat 
et za 
bs 6% 


OHNO 


AS858 oonneg 


a 
fn0° 


< 
2 


o 
2 


° 
2 


ore TZ Os tl Of 9°0L 
Ops 7s 02 OPS $8 OhS 2” 
ot Se Sz $f $2 s 
ai peo wt C8 wi 
bs [bo Pst FO bs 8 
s> co > km) ed $s 
=N “Jere =n Tier = ° 
ore fez oF +59 O1f 
os | Siz OS 692 OPS « 
Sz [ok Se £9 SZ 9 
zt [30 et 60 et & 
ps |20 ps oo ps ¢ 
s> [10 S> ,00 S> ,t0 
=N €8z= = €rL =N wie 
Ore 629 Of Ore res 
soz ot Ge ops rit 
$78 SF So sz su 
rt et 60 zt M4 
20 PSs FO PS 60 
-0 10 
StL =N 128 
Ole 7s LS Ole = £°SS 
OS | 262 OS FEZ OPS Tz 
Sz 201 $e £60 $2 3 
eat Los Se a | at 2s 2 
bs fs80 bs 60 bs 
o> Me n> oo "> b 
= zor =n Foe = $ 
Ore ocs Ors eg9s OTS o 
ops | ez ops rit ops 
G2 Sk $2 se $2 z 
zr fet wr ge et + 
bs 160 Rs 60 BS" 9 
o> ¢o 5° ape s> eg 
= 098 = $s8 = F4 
ore [97sS O18 SiS OIF 0 
Ors 90S OPS EZ OPS «2 
Sz £8 $% TUM Se < 
ced Gt zt | i ee 2 | ) 
Ps | et bss St bs 6 
s> ot "> x > s 
=| $€L  =N 98s = ° 
are bse Of Sb Oz $ 
OS | 6% OS «Kl OPS @ 
$2 Lez See £Ot $2 o 
et Sb tat eo Gat s 
ps [ee ps oF bs we 
s> 79 "> s os o 
= ois =N 96% = 6. 
os Veh OS Sob oF s 
OPS | 92 OMS “OPS £4 
ot feu " 
Zt 6b 3 
“z £ £ 
v6 é $* 
238i scr =N SS 
be O1f Bo OIF z 
SEe OS 2H OS 9 
PLt Se £8 $e or 
tS @t OF Bt + 
ze ps re ps ¢ 
cat o> 26 Ss 
Bf =N hese =N be 
oe | eer OF th Ore 
OPS } OK OPS a ops tt 
4 0 oe 
zr fs t 
t>5" | € 8 
s> 3 t 
zu To +; 
ore $ 
OtrS e 
ot z 
Ps 
- 
z 


109 


coon 


nan 


D4ymon 


. 
° 


8 


CoongR 


Seren 
HONG 


Haran s-cangge 
@ 
ao 


Sog 


UOOHO ometemicee 


ODDOBDONDNDOORD 


CHENOA AMWADOOKN ERO Tae 
Be 


y 


nPge no 


U 
4 
z 
+ 


ONNKa TR ONO 


ponves 


ReHOKSD 


258 


Nenon 


® we x © 
oS OL 
=N ZZon ale 
18 Of G18 -O1E fee olf 899 OIF 
Br Os Ors Or OS 2s 
Se $2 St M1 Sz Zt 
rt eo 21 68 
go $0 fe 
co 
2ez £62 el6 + + oGl 
ze 2 O1F 66 OI SIE 
west Oh OS » 2 ObS $< 
ez 5S $2 60 $2 rd 
ot 0 BL 20 Bt ao 
a ean ear 
1+ “> “1 .> 
heor iy =N Tevet =N cK = BE =N styset =N + + 
Ol «z'8 OF «= c*2B OIE RE “16 O1F 806 O1F Lae OIF "ez OF 9th 
OS S$2l OS FEE OFS est 6 OLS 22 ObS BO" OPS Os 2a OS ~T 
0°0 oz Me G2 92 $2 28 2 $2 BE Sk SF SR 7 es ee ee 
00 BY VO Bi gO Bl so Ot 60) BE GO Bt OE 0 Zt GO zl G 
00 PS 20 BS £0 SS 0 ro bs 99 BS GO Ms oO Is oO obs oo bf 
oc So 70 S‘> ‘Oo sg 0 Td + “> ri ad H “> “Oo s*> Ve 
beez = +, CZ SN “hoo: = +, is tre = He = He = tise =N €6€ =N r= = Kar = a i oN + 
o's ore 27 OM ¢7 of 1°98 £°sg Ole 06 Of BIG OF "16 OF See Ole "08 Ore FOS Ole os <£3 DIS 
Et OS O51 OS 9Et OS 9'Ot GO! OS 84 OLS F4 OFS GB OS ©6 OS | Brsr OS Fst OS Sal OOS CRE OS 
st 2S Se 22 SF CL HE HF V2 $F C1 G2 BO SF SO G2 eV 7 $2 22 $2 20 $2 TA Hr 
£"0 $0 21 90 zt YO Zl $'0 GO 21 20 Br GO aI Go Bt fo oO 21 5 Bt OO Bt OO Nyt 
00 zo US 20 bs 20 Ls ZO CO bs FO Hs 09 be BO es 09 mo bs GO be mo boro > 
60 ti celts ECC are” BOY ace cvacy 0. ee Or Ee a Bey aes deter & OR sere wg. gee 
“Fo jeer on Feovt au “teoz = CIs yer =n fara = tse on teee = ‘oz1 en “Heese en “toer 
6 wie O1f 2'6z Ole 2°08 OF ETE 648 O1F 9:62 OIF PSB OIF $05 OIE  S*ze OF eb OIF 2°08 
, Bet OS £9) OS T4t OS OrhI 6% OS ME OVS BE OMS cL OPS TH ors Sel OPS 62 
N HE 9% 6 Se Fe Se Ve 6! rt $2 Pe He PE Ge SY gz Ze $2 90 $2 ot N 
SO 21 90 zt ¢O Bt GO 21 Oo zt foo zl 206 zl £0 Br SO By Gd oro 
fo Ss ho bs oO OS FO) OS 00S [GO es oro ° 
fo S> pho Sy p70 Se ayo S> yc > be 0 
vOCL = veo = 68% =N 'y6or = c. = 
‘08 2°62 S62 O1F £08 OF «os OF + ore 
+t 9-31 rt OPS Sh OPS 941 OS >» O15 
£ ez we $2 bk Se St Sz 2 $2 
0 “0 90 21 GO zt so zt 2 3 a4 
: RS Shc cae ace ee : gs 
0G Ozt oz6 =N tog =N ‘ea = ere 9001 tt 0G 
tL OIE GLE OF Se OE OZB OIE Zhe OF Ose "2z OVE ate 
Zi tes t gl OS FZ OS IY OS gee ODS Fz -02 oles 
4 St Se ve St St St me Se 91 + 2 
es oO Bt OO zt Zt Rt 6fto Bt RO ry or 
ous bo bs £9 Ws 90 bs oO Ls S09 ry us 
“0 St 0S ye0 St 490 S90 $> 100 z “> 
Ol SN lily =N Hive =N “teat = =r 2 > 9c¢ + 
"G2 Of Soc OF cee O1F FL OF 199 OIF 643 
"02 012s BEI OS E9) O15 G2 OS Ou OPS OU 
“€ Set SZ $2 Gh Sz @f Sze Gh GSE Hz 
a Bt Oo tf FO Bt Sh Bl ot Bt BO 
9 kes ro St £0 SO St ESS FO 
: 70 S$ 160 S$ OO S> Nd Ss pio 
SG = lees = Ve = Aeeat = Toe vez =N 
29 OF S'99 OIF $s OIE G19 OE OV ooz oz 
@ OS FSF OFS Le OPS FEZ OS zE2 
© $2? 98S SF 89 Sr wa Her 29 009 ol>s 
O zt Mt et go et 61 Zt Ft ool s>2z 
oes ee ee wt 4 450 7 “LNNOD NOILVAUSSEO = N 29 z>k 
ot =N $6Z%t =N 6ril = 90Z, _ = ve Ios 
Ole 2ce off oO OF ef SW 'N Z/t= Ana t> 3UaM SUIUGISIA 2 s 
92 56% Q3AYASEO 3HL 40 KLE 23 IdWVX3 
o"8 4 
wz Sz IN3303d «STITH 
eo 60 
- £ > ee s> + 
ope ma a “SS TONVYEGVND 334530 - JNO NIHLIM SAONVY SNOIYVA JO AONANDSYS LN3I9OY43d 
as srares (sa7IW “IvOlLNvN) 
e 0 Zt 
4 6 0 ps ALITIGISIA 
G [odd —~oSS 
= Rivat oGIl cl o0IT ° 
= 


COmOaY 


eoeoeg 


3” 


ooo: 


{ 


AGOUMN SN NOON. NOGKHaS 


POON WT 


4 
ist 


depts 


eco-c 


Per 
=80 


ab Uduaneevecauneese wn 


aon 


TOGO HGoOORNeMBOKIONS 


° 


BR OGNoseR™ COmoryA OGOR 


Reals 


=, 
vhowornn lb 


Evy ee $ = 

£06 OF oss O12 

£79 «OS OZ Gt>S 

oe Bt GO Bt 

9 ; 

og pe og Be 

a S> 4G" 

ga. on tee an 

Bm oe she as oo 

66 st cfs 6 

vt et CO 2! 6 

oF go SF os 

“> y v 

ose on “tee = 

oS «CIF ow oF 

96 CIrS ce $s 

oe Se rs ce 

GO et oo G 

eee ape ee 

0": > ve - 
8 HLT = S$ 
ooo oz ‘$788 4 ore G°03 
oo 8 ot 3 a o-Oz 
ao Se Go Se 9 co 
Go cad § rd zt 3 oo 
30 ais bye G co 
"oO s°> On > < 
86 =| Sut = + vt 
2°53 O1F 926 OIF 8 28 
au “gs Obs Bw wh 
TE St 90 92 mt oo 
vo et bh Zt VE is oo 
eo as [oo SF bb SF 488 
i 
ut = 6et = ram = 4 
B06 Ole G6 OF +69 OIE * <6 

A aS Otrs P°6e OS as 
t Sz 40 Se wt Sz gt 
Oo zal GO zat oo at oo 

0 68 SF oo EF 88 

T4 zor an ten =n “tee 

"98 52 OF 748 Ole fr 7y 

ay Si Se be ge Le 

"Oo 91 at GO Zt 

3 $0 $2 geo SF Aero 

8 $0 bs obs 

133 oe tee 

th ‘ z 

“6 adt ou t 

"e 0 Og 3 
0 80 og 3 

3 &o vo 8 
; 

) ad Os v 7B 

“$3 OV? G 7% gis Te 

zt Ote% 1G BT . COS 6b 

ro et [eo oo bt et 

Sree te: bo st 468 

4 > 
est = Shy. tan ctee 
816 OF 16 906 Olt +6 
20 Se |fe se bo ge o8 
rat ote ; 

x zt t gt et Go 
1] I>s* ie] ao 1>5* oo 
oO > Q > 9°90 S> 90 
€ =nCyozz + b= “ha 

dg Ot? ste oF oa {-) 
et OS BSt CIS 3S 
Ss St te 4 ao 
L Sot oo zt Gag 
0 1>S* 86 bs” re 
t gs? 90 we co 
¢ on toro aw tecy 
2 OTe 2°te ale 9°28 
et £9 ODS ast 
se 2 rE 
gi Zt 0 
? A] 
2 g 


GAO «eNO 


@ OOaNH 
HOGMN GR MOON PK 


3°: 


8 
DOQMOY 


OO) me noe 
~ 


YROCECSO 


S 


WIOOAIOND 


ob 


” 
ww 
° 
4 


eoooK0g o> Cr Cm 


GOOOn 


OO wo me DO 
se odes baneaaate 


4 
coodKy lonoogy 


eccHag 


OOQMAOO [SAHOO 


ste 


g 
a 
o 


dsuale odes sadouuusineanon 


SOSOOg™ mdoeys 


POONHD COCONY 


OA =MOOlID 
Q---46 


nmorneay 


# 
fa 
S$ 
t 
o 
3 
< 
3 
Ss 
o 
i 
iy 

a 
3 
z 
o 
at} 
Ss 

“2 


ts 


eHaorohlooonousisoooconnnocsconotloaomon & 


GOGSGG SOdm“Y dGdonag 


25° 


eee ot 


AQOLOGNS 


t 


4 


S90-59- QoON 


CoOoOKK" OOO 


a 


Sqacleeeo 


- 
Yoo 
iN 


oS 
$ 


jQOeRD 


Rechantinee 


OOGONK 


o 
al 
° 


nN 


8 


oe 


voy 


XO 
OY ERonye 


+. 


x 
Tha Ceodeg 


2 


12g 


sdodgs” ddo 


<oc00N 


656583 COGOdR loooorg 


shescesaewadson Rasanactisok ae, 
eoQ 


« 
x 
© 
¥ 
’ 
v 
x 


Sodnaph Soon 


8S 
& 
‘Oo 
a 


ao 
os 
RO 


HOOVES OOOKAE 


eoaN 
add-ag 


ndacesmoconash annnwdltascsssteneusece asonustioonsMeeoeben 


MMARAANION GAT NMOODOONOD 


o 
an 


DOO uy 


RN 2avodsh <eumcceweaseniyos bond onmena se concadisuassneoe 


fa iewestwen 


z 
(i) 
3 
‘9 
6 
69 
& 
t 
9 
8 
fe) 


le Asoanoranedn 


a 


rs 


COmnen CoOmogR 


o 
o 
x 


¥ 
2 


* 
ey 


=o 
GOGRKRS 


OooNM E 


SiN OOO MIN ~ 0 Only amywNmln -w Nano gmMenMbloowon 
=$ 


ods-oOpF 


° COCNKRgA SIOMOBR|DIOND 


ol 


DOOMmY 


» 
a 
nN 


* 


SagHag 


ri 


Hi) 
x 
2 


DOO 


& eGOmnY 
%o 


ecoowy 


28 


a2 dona 


o 


S] 


PM 
a 
@ 


Brjoodnvg 
gjoodan 


a 
a 


Boun-Usaavon ste cadenstaoune sa 
ooo bab} 
SRORM 


iM 


% 
a 
FS} 
2 


cs 
ad 
o 
& 


n 


¥ oOoN 
rs 


na SSAMOARK AWe[NSHe 


man 


ea0KMe 


. 


te. 


oD 
o 


28 


ssoang 


sk 


anenndlear oon 


oe 
“ 


=o 
38 


RB OOGHKTHR OCON 
BOON 


° 
os 


igrytt=) 


lOOa Rag 


eo) 


235 
Been akan sauspconasse 


ra] 
fn 


a 
° 


OOOO 


19 FOGG 


adtaqn e aqoqaeng 
ed 


SE OSCONT Ss, COmOKY 


OSOBRRE CGH 


ang 
“3 
nite ade aadts 


on sw ataauns wt On -urhfooann 
2 


ho 


Ko 


Mecueeee oooor' sea oe 


+ 


$3 


ot, Oe ioc] 
DoOCn 


GoOSragdloddnagy coords 


OSSenp 


ee 
HOONER 
o 22- 


Gdseag 


o 


oddsa 


perecatar?*s 
a 


nH son 


CEILING - VISIBILITY 
(MID RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 1000 FEET 
AND/OR 
VISIBILITY < 5 N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 N. MILES 


Ceiling - Visibility (Mid Range) 


May Ceiling - Visibility (Low Range) 


CEILING - VISIBILITY 
(LOW RANGE) 


os SOLID LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 
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: May Wind - Visibility - Cloudiness 


WIND-VISIBILITY- ' J ¥ 
CLOUDINESS 


‘ i A 
PERCENT FREQUENCY OF: ‘ 


SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC 2 5000 FEET,(OR NO LCC), 
VSBY. 2 5 N. MILE 
AND 
WIND 11-21 KNOTS 


DASHED LINE - 
POOR CONDITIONS: 

ANY ONE OF THE FOLLOWING 
CONSTITUTES POOR CONDITIONS: 
LCC < 300 FEET, 

VSBY. < 1N. MILE, 

WIND < 6 OR 234 KNOTS 
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May Wind Speed <11 and 234 Knots 


WIND SPEED 


PERCENT FREQUENCY OF: 
SOLID LINE - 
WIND SPEED < 711 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 
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May Wind Speed 11 - 21 and 22 - 33 Knots 


WIND SPEED 


PERCENT FREQUENCY OF: 
SOLID LINE - 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 
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AIR AND SEA 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 


Air and Sea Temperature 


May Wave Height 


WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


a SOLID LINE - 
WAVE HEIGHT > 3 FEET 
} DASHED LINE - 
WAVE HEIGHT = 8 FEET . 


8 THE WAVE HEIGHT USED FOR THIS 

: MAP IS THE HIGHER OF SEA OR 
SWELL FOR OBSERVATIONS CON- 
TAINING BOTH WAVE TRAINS. SEA 
(S DEFINED AS WAVES GENERATED 
BY LOCAL WINDS. 
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June Ceiling - Visibility (Mid Range) 


CEILING - VISIBILITY 
(MID RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 1000 FEET 
AND/OR 
VISIBILITY < 5 N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 N. MILES 


June Ceiling - Visibility (Low Range) 


_ 
| | 
ve CEILING - VISIBILITY 
' (LOW RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 300 FEET 
AND/OR “iy 5 
VISIBILITY < 1N. MILE : Uf 


DASHED LINE - 
CEILING < 600 FEET 
AND/OR 
VISIBILITY < 2 N. MILES 
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E 110° 120° 


WIND-VISIBILITY- 
CLOUDINESS 


PERCENT FREQUENCY OF: 


40 SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC = 5000 FEET,(OR MO LCC), 
VSBY. = 5.N. MILE 
AND 
WIND 11-21 KNOTS 


DASHED LINE - 
POOR CONDITIONS: 

ANY ONE OF THE FOLLOWING 
CONSTITUTES POOR CONDITIONS: 
LCC < 300 FEET, 

VSBY, < 1. MILE, 

WIND < 6 OR 234 KNOTS 
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MEAN SCALAR WIND SPEED 
(KNOTS) 


Pa Oe eee 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 


Wind Speed <11 and 234 Knots 


WIND SPEED 


PERCENT FREQUENCY OF: 
SOLID LINE - 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 
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June Surface Wind Roses 
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June Air and Sea Temperature 


40 


AIR AND SEA 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 


120 130 140 
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June Wave Height 


40 


E 110° 120 140° 


WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE - 7 
WAVE HEIGHT > 8 FEET 40 
THE WAVE HEIGHT USED FOR THIS 
MAP IS THE HIGHER OF SEA OR 
SWELL FOR OBSERVATIONS CON- 
TAINING BOTH WAVE TRAINS. SEA 
IS DEFINED AS WAVES GENERATED 
BY LOCAL WINDS. 
> 3FEET = 2 CODE2 qe 
(2 HALF METERS) 
> 8 FEET = > CODES 
(5 HALF METERS) 
ce} 
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Wave Height 
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July | Ceiling - Visibility (Mid Range) 


CEILING - VISIBILITY 
(MID RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 1000 FEET 
AND/OR 
VISIBILITY < 5 N, MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 .N. MILES 


July Ceiling - Visibility (Low Range) 


CEILING - VISIBILITY 
(LOW RANGE) SO 


PERCENT FREQU: “CY OF: 


SOLID LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 


DASHED LINE - 
CEILING < 600 FEET 
AND/OR 
VISIBILITY < 2 N. MILES 


July | Wind - Visibility - Cloudiness 


WIND-VISIBILITY- 
CLOUDINESS 


PERCENT FREQUENCY OF: 


40 SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC = 5000 FEET,(OR NO LCC), 
VSBY. > 5.N. MILE 
AND 
WIND 11-21 KNOTS 


DASHED LINE - 
POOR CONDITIONS: 
ANY ONE OF THE FOLLOWING 
CONSTITUTES POOR CONDITIONS: 
LCC < 300 FEET, 
VSBY. < 1N. MILE, 
WIND < 6 OR 234 KNOTS 


: July Mean Scalar Wind Speed 


40° WIND SPEED 


PERCENT FREQUENCY OF: 
SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 


Wind Speed <11 and 234 Knots 
130 140° 


120 


ge Od 


eat wetter 
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WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 
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Surface Wind Roses 
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Surface Wind Roses 
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110° 


110° 
SURFACE WIND ROSE 


DIRECTION FREQUENCY: BARS, EACH CIRCLE =o 20% 
EACH BAR: MEAN SCALAR SPEED OF ALL OBSERVED EAST WINDS WAS 10 KNOTS. 


MEAN SPEED (KNOTS) IS INDICATED BY THE PRINTED NUVSER AT THE END OF 


25% OF ALL WINDS WERE FROM 
PERCENT OF CALMS. 
+ 


MEAN SCALAR 
GS aS 


SPEEO. 


285/71 
OBSERVATION 
COUNT. 


Z 
( 
28 


173 


Gz 7t& 


) 


Vi 


+ 
8 
z 


oa 9~ 
@ Ni ‘ 
3 6 8 
ES y 
7 Sak 
0 


S 

Ni AN 
‘ (s ‘ol 
y Sy 


0 
x 
Pd 


Ly 

, 
© 
My 


AON os 
GK 
Led) 


Hi, 


+ es re Hosen bac “erie Te x 


x 
3 
° 


aw AD 
22. 


i) 


Surface Wind Roses 
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SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 
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WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


‘ i SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE - 
WAVE HEIGHT > 8 FEET 


THE WAVE HEIGHT USED FOR THIS 

MAP IS THE HIGHER OF SEA OR 

SWELL FOR OBSERVATIONS CON- 
| TAINING BOTH WAVE TRAINS. SEA 
IS DEFINED AS WAVES GENERATED 
i BY LOCAL WINDS. 
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CLOUD COVER 
PERCENT FREQUENCY OF: 


a eet eee, 


SOLID LINE - 
TOTAL CLOUD AMOUNT < 2/8 


\ DASHED LINE - 
LOW CLOUD AMOUNT > 5/8 
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Precipitation 
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: August Ceiling - Visibility (Mid Range) 


CEILING - VISIBILITY 
(MID RANGE) 


40 PERCENT FREQUENCY OF: 


‘ a SOLID LINE - 
: CEILING < 1006 FEET 
AND/OR 
VISIBILITY < 5 .N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 N. MILES 
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August Ceiling - Visibility (Low Range) 


CEILING - VISIBILITY 
(LOW RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 


DASHED LINE - 
CEILING < 600 FEET 
AND/OR 
VISIBILITY < 2.N, MILES 
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August Wind - Visibility - Cloudiness 


WIND-VISIBILITY- 6 
CLOUDINESS aes 


B07 nme: 
PERCENT FREQUENCY OF: ee 


SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC = 5000 FEET,(OR NO LCC), 
VSBY. > 5.N. MILE 
AND 
WIND 11-21 KNOTS 


ey a pa IR 


DASHED LINE - 
POOR CONDITIONS: 
i ANY ONE OF THE FOLLOWING 
J CONSTITUTES POOR CONDITIONS: 
t LOC < 300 FEET, 
VSBY. < 1N. MILE, 
WIND < 6 OR 234 KNOTS 


192 


August 


Be ree eer 


MEAN SCALAR WIND SPEED 
(KNOTS) 
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August Wind Speed <11 and 234 Knots 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED >-34 KNOTS 
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fe] 
E 110 
WIND SPEED 
40 

PERCENT FREQUENCY OF: 
SOLID LINE - 

WIND SPEED 11 - 21 KNOTS 
DASHED LINE - 


WIND SPEED 22 - 33 KNOTS 


Wind Speed 11 - 21 and 22 - 33 Knots 
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110° 
SURFACE WIND ROSE 


DIRECTION FREQUENCY: BARS, EACH CIRCLE = 20% 


EACH BAR: MEAN SCALAR SPEED OF ALL O8SERVED EAST WINDS WAS 10 KNOTS. 


MEAN SPEED (KNOTS) !S INDICATED BY THE PRINTED NUMBER AT THE END OF 


25% OF ALL WINDS WERE FROM 
PERCENT OF CALMS. 


4-—— MEAN SCALAR 
285/71 SPEED. 
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August Air and Sea Temperature 


: AIR AND SEA 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 
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WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE - 
WAVE HEIGHT 2:8 FEET 


THE WAVE HEIGHT USED FOR THIS 
MAP IS THE HIGHER OF SEA OR 
SWELL FOR OBSERVATIONS CON- 
TAINING BOTH WAVE TRAINS. SEA 
IS DEFINED AS WAVES GENERATED 
BY LOCAL WINDS. 


> 3 FEET = 2 CODE2 
(2 HALF METERS) 


2 8FEET = 2 CODES 
(5 HALF METERS) 


Wave Height 
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September Ceiling - Visibility (Mid Range) 


CEILING - VISIBILITY 
(MID RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 1000 FEET 
AND/OR 
VISIBILITY < 5 N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 N. MILES 


September 


CEILING - VISIBILITY 
(LOW RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 


DASHED LINE - 
CEILING < 600 FEET 
AND/OR 
VISIBILITY < 2.N. MILES 


Ceiling - Visibility (Low Range) 


we tee 


September 
E 110° 


WIND-VISIBILITY- 
CLOUDINESS 


PERCENT FREQUENCY OF: 


40 SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC = 5000 FEET,(OR NO LCC), 
VSBY. > 5.N. MILE 
AND 
WIND 11-21 KNOTS 


DASHED LINE - 
POOR CONDITIONS: 
ANY ONE OF THE FOLLOWING 


CONSTITUTES POOR CONDITIONS: 


LCC < 300 FEET, 
VSBY. < 1N. MILE, 
WIND < 6 OR 334 KNOTS 


Wind - Visibility - Cloudiness 
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September Mean Scalar Wind Speed 


September 
E 110° 


40° WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 
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Wind ‘speed <1l1 and 234 Knots 
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221 


140° 
140° 


Wind Speed 11 - 21 and 22 - 33 Knots 
130° 


120° 
120° 


SOLID LINE - 


WIND SPEED 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 
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September Air and Sea Temperature 


AIR AND SEA 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 
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Wave Height 
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E 110 


120 


WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE - 
WAVE HEIGHT > 8 FEET 


THE WAVE HEIGHT USED FOR THIS 
MAP IS THE HIGHER OF SEA OR 
SWELL FOR OBSERVATIONS CON- 
TAINING BOTH WAVE TRAINS. SEA 
IS DEFINED AS WAVES GENERATED 
BY LOCAL WINDS. 
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October Ceiling - Visibility (Mid Range) 


CEILING - VISIBILITY 
(MID RANGE) 


(e) 
40 PERCENT FREQUENCY OF: 


‘ SOLID LINE - 
CEILING < 1000 FEET 
AND/OR 
VISIBILITY < 5 N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
r VISIBILITY < 10 N. MILES 
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| October 


CEILING - VISIBILITY 
(LOW RANGE) 


Ceiling - Visibility (Low Range) 


fe] oO (-) 


120 130 . 140 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 


DASHED LINE - 
‘ CEILING < 600 FEET 
1 AND/OR 
VISIBILITY < 2.N, MILES 


WIND-VISIBILITY- 
CLOUDINESS 


PERCENT FREQUENCY OF: 


SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC 2 5000 FEET,(OR NO LCC), 
VSBY. > 5.N. MILE 
AND 
WIND 11-21 KNOTS 


DASHED LINE - 
POOR CONDITIONS: 

ANY ONE OF THE FOLLOWING 
CONSTITUTES POOR CONDITIONS: 
LCC < 300 FEET, 

VSBY. < 1. MILE, 

WIND < 6 OR 234 KNOTS 


epee ate 


October Mean Scalar Wind Speed 


October Wind Speed <11 and 234 Knots 


E 110° 120° 130 


40° WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 


October Wind Speed 11 - 21 and 22 - 33 Knots 


WIND SPEED 


ol PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED 11-21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 
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Surface Wind Roses 
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Surface Wind Roses 
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AIR AND SEA 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 


WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


SOLID LINE - 
WAVE HEIGHT > 3 FEET 


40° DASHED LINE - 
WAVE HEIGHT > 8 FEET 


THE WAVE HEIGHT USED FOR THIS 
MAP 1S THE HIGHER OF SEA OR 
SWELL FOR OBSERVATIONS CON- 
TAINING BOTH WAVE TRAINS. SEA 
IS DEFINED AS WAVES GENERATED 
BY LOCAL WINDS. 


> 3 FEET = > CODE2 
(2 HALF METERS) 


2 8 FEET = > CODES 
(5 HALF METERS) 
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November 


CEILING - VISIBILITY 
(MID RANGE) 


_- 


0 PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 1000 FEET 


AND/OR 
VISIBILITY < 5 N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 N. MILES 


November Ceiling - Visibility (Low Range) 


CEILING - VISIBILITY 
(LOW RANGE) 


PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 


DASHED LINE - 
CEILING < 600 FEET 
AND/OR 
VISIBILITY < 2.N. MILES 


| November Wind - Visibility - Cloudiness 


WIND-VISIBILITY- 54 “ 
CLOUDINESS ! 


PERCENT FREQUENCY OF: z 


i 
' 
| 
| 
SOLID LINE - 
OPTIMUM CONDITIONS: 
LOC 2 5000 FEET,(OR NO LCC), 
VSBY. 2 5.N. MILE 
AND » 
: WIND 11-21 KNOTS ~ / ' 
t 
| 


DASHED LINE - 
POOR CONDITIONS: 
| ANY ONE OF THE FOLLOWING 
CONSTITUTES POOR CONDITIONS: 
| LCC < 300 FEET, 
| VSBY. < 1. MILE, 
‘ WIND < 6 OR 234 KNOTS 
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Mean Scalar Wind Speed 
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November Wind Speed'<1l1 and =34 Knots 
130° 140° 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - i¢ ot “ 4 : 
WIND SPEED > 34 KNOTS 
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November 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 


Wind Speed 11 - 21 and 22 - 33 Knots 
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Surface Wind Roses 
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Surface Wind Roses 
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November Air and Sea Temperature 


AiR AND SEA 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - ‘ \ : \ 
MEAN SEA SURFACE 
TEMPERATURE (°F) 
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November Wave Height. 


WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE - pts 
WAVE HEIGHT > 8 FEET 7 ; ; 


. THE WAVE HEIGHT USED FOR THIS : 2 a 
MAP IS THE HIGHER OF SEA OR és + ' 

SWELL FOR OBSERVATIONS CON- — 

TAINING BOTH WAVE TRAINS. SEA 

IS DEFINED AS WAVES GENERATED 

BY LOCAL WINDS. 


> 3 FEET = 2 CODE2 \ { ' 
: ; (2 HALF METERS) ‘ LS A Ne 


2 8FEET = > CODES 
(5 HALF METERS) 


Wave Height 
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Wave Height 
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CEILING - VISIBILITY oe : 
{MID RANGE) : 


40° PERCENT FREQUENCY OF: 


SOLID LINE - 
CEILING < 1000 FEET 


AND/OR 
VISIBILITY < 5 N. MILES 


DASHED LINE - 
CEILING < 8000 FEET 
AND/OR 
VISIBILITY < 10 N. MILES 


| 
| Decenher Ceiling - Visibility (Low Range) 


CEILING - VISIBILITY 
(LOW RANGE) 


PERCENT FREQUENCY OF: 


SOLIO LINE - 
CEILING < 300 FEET 
AND/OR 
VISIBILITY < 1N. MILE 


DASHED LINE - 
CEILING < 600 FEET 
AND/OR 
VISIBILITY < 2.N, MILES 


December 


WIND-VISIBILITY- 
CLOUDINESS 


PERCENT FREQUENCY OF: 


‘SOLID LINE - 
OPTIMUM CONDITIONS: 
LCC = 5000 FEET,(OR NO LCC), 

VSBY. > 5.N, MILE 
AND 
WIND 11-21 KNOTS 


DASHED LINE - 
POOR CONDITIONS: 

ANY ONE OF THE FOLLOWING 
CONSTITUTES POOR CONDITIONS: 
LOC < 300 FEET, 
VSBY. < 1N. MILE, 
WIND < 6 OR 234 KNOTS 
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110 


MEAN SCALAR WIND SPEED 
(KNOTS) 
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Mean Scalar Wind Speed 
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130° 140 


December 


WIND SPEED 


PERCENT FREQUENCY OF: 


SOLID LINE - 
WIND SPEED < 11 KNOTS 


DASHED LINE - 
WIND SPEED > 34 KNOTS 


nes a Sate ee, 


Wind Speed <11 and 234 Knots 


December Wind Speed 11 - 21 and 22 - 33 Knots 
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120° 130 


WIND SPEED 


PERCENT FREQUENCY OF: 
SOLID LINE - 
WIND SPEED 11 - 21 KNOTS 


DASHED LINE - 
WIND SPEED 22 - 33 KNOTS 
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Surface Wind Roses 
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December 
E 110° 


Air and Sea Temperature 


AIR AND SEA f- za —-z 
TEMPERATURE 


SOLID LINE - 
MEAN AIR TEMPERATURE (°F) 


DASHED LINE - 
MEAN SEA SURFACE 
TEMPERATURE (°F) 
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December 
E 110° 120 


WAVE HEIGHTS 
PERCENT FREQUENCY OF: 


SOLID LINE - 
WAVE HEIGHT > 3 FEET 


DASHED LINE -. 
WAVE HEIGHT > 6 FEET 


THE WAVE HEIGHT USED FOR THIS 
MAP 1S THE HIGHER OF SEA OR 
SWELL FOR OBSERVATIONS CON- 
TAINING BOTH WAVE TRAINS. SEA 
IS DEFINED AS WAVES GENERATED 
BY LOCAL WINDS. 


2 3 FEET = 2 CODE2 
(2 HALF METERS) 


> 8FEET = 2 CODES 
(5 HALF METERS) 


Wave Height 
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